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ASCIDIANS OF THE. QUEENSLAND COAST 
Summary and Introduction 
The following work comprises a revision of the above groups in the Australasian 
area based on collections made on the Queensland coast. No new species have been 
described, but considerable synonymy has been established. The south-east Asian 
nature of the ascidian fauna of the Australian llanksian and Solanderian regions is 
confirmed. Thirty-five species have been discussed, and of these nine are new records 
in Australia of Japanese and East Indies species. Special attention has been paid to 
the Polyzoinae and Euherdmaninae. 
Species discussed in this paper have been indicated in the key to each genus by 
an asterisk. 
Taxonomy 
Suborder STOLIDOBRANCHIATA Lahille 1886 
Family STYELIDAE Sluiter 1896 
(For Key to Genera see Huus, J 937; Kott, 1952) 
Subfamily BOTRYLLINAE Adams 1858 (emend Ben·ill 1950) 
Polyzoidae Michaelsen, 1900. 
Botryllinae Adams, 1858; -1- Polyzoinae Hartmeyer, 1903. 
Zooids usually colonial embedded in common test or united by stolons; vegetative reproduction 
by pallial budding. 
Genera in this subfamily have been distinguished mainly on: 
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(a) The degree of reduction of branchial sac folds, of which there may be one 
to four, or they may be completely reduced to accumulations of longitudinal vessels 
or three to four longitudinal vessels; 
(b) The condition of the gonads which may be hermaphrodite or dioecious, 
scattered or in rows. 
Interpretation of the last character has led to confusion, owing to differences 
in maturity, mainly in the group with no folds in the branchial sac and many gonads. 
Michaelsen (1922) has discussed the group and clarified the definition of the following 
genera: 
Alleocarpa Michaelsen 1900 (emend 1922): gonads scattered, unisexual, female on 
the right, male gonads on the left. Type species: Synstyela incrustans Herdman 
(part) 1886. 
Metandrocarpa Michaelsen 1904 (emend 1922): gonads in rows, unisexual, 
female and male gonads on both sides. Type species: Goodsiria dura Ritter 1896. 
Theodorella Michaelsen 1922: gonads in rows, male on the left and hermaphrodite 
on the right. Type species: Theodorella arenosa Michaelsen 1922. 
Brewin (1948) has erected the genus Okamia for Metandrocarpa thilenii 
Michaelsen, characterized by the presence of female gonads on the left side of the 
zooid only, in the majority of her specimens. There were however three zooids 
with female gonads also on the right, which is the condition found in the type specimens 
of this species (Michaelsen, 1922). Moreover Van Name's ( 1945) interpretation of 
Metandrocarpa is not a translation of Michaelsen's definition ( 1922) (cf. Brewin, 
1948, p. 122) but rather an interpretation based on the condition found in the type 
species of the genus. It has been shown by consideration of Michaelsen's and Brewin's 
specimens of M. thilenii from New Zealand that this condition of the relative position 
of male and female gonads is, as recognized by Michaelsen, variable. Okamia Brewin 
is therefore a synonym of M etandrocarpa Michaelsen. 
The above closely related genera, together with Chorizocarpa Michaelsen 1904 
(Type species: Chorizocarpa sydneyensis Herdman 1891) with single unisexual gonads 
on each side of the body, have been relegated by Huus ( 1937) to the position of 
subgenera of the genus Alleocarpa. This classification has not been adopted here, but 
if further collections indicate more general variability in the gonads, full generic status 
for these genera is unjustified. 
Polyzoa Lesson 1831 (Type species: Polyzoa opuntia Lesson 1831), most closely 
related to Theodorella, with a row of hermaphrodite gonads on each side of the body 
should then be included in this group of subgenera. 
Dictyostyela Oka 1926 (Type species: Dictyostyela depressa Oka 1926) with 
many polycarps on each side of the body may be a synonym of Alleocarpa (Millar, 
1953) as Oka has not described the sex of the polycarps. 
The following closely related group of genera with two to three folds in the 
branchial sac are also distinguished by the relative positions of male, female, and 
hermaphrodite gonads: 
Distomus Gaertner 1774 (emend Michaelsen 1922): male gonads on the left, 
female gonads on the right. Type species: Distomus variolosus Gaertner 1774. 
Stolonica Lacaze-Duthiers & Delage 1892 (emend Michaelsen & Hartmeyer 
1928): gonads in single rows under the endostyle; usually male gonads on the left, 
and male and hermaphrodite gonads on the right. Type species: Stolonica socialis 
Hartmeyer 1903. 
Amphicarpa Michaelsen 1922: male and female gonads and sometimes 
hermaphrodite gonads on each side of the body. Type species: Stolonica pro lifer a 
Sluiter 1904. 
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;lrnbiickia Brewin 1950 (Type species: A. novae-zelandiae) is a synonym of 
Distomus, a genus previously represented only in the north Atlantic and 
Mediterranean regions. 
Genus SYMPLEGMA Herdman 1886 
Type species: Symplegma viride Herdman 1886 .. 
In addition to the ubiquitous type species two species of this genus have been 
taken from Japan, and one species from Melanesia (Tokioka, 1949, 1961). They 
may be distinguished by the variations in form of the pyloric caecum. 
1. With a pyloric caecum 
No pyloric caecum 
Japan (fokioka, 1953b) 
KEY TO SPECIES OF SYMPLEGMA 
2(1). Three intestinal connectives from pyloric caecum 
Melanesia (Tokioka, 1961)
Not three connectives from pyloric caecum .. 
3(2). Less than ten rows stigmata; rounded pyloric caecum 
Japan (fokioka, 1949) 
More than ten rows of stigmata; curved pyloric caecum 
Southern Hemisphere: tropical temperate seas (Kott, 1952) 
SYMPLEGMA VIRIDE Herdman 
Symplegma viride Herdman, 1886, p. 144. 
2 
S. connectans Tokioka 
S. oceania Tokioka 
3 
S. replans Tokioka 
S. viride Herdman"' 
For further synonymy and literature see Kott, 1952, p. 252. 
Records. Mackay; Sarina; Yeppoon; Gladstone; Bargara. Very common in the 
intertidal region at all these locations, in all variety of colours previously described 
(Kott, 1952). 
Discussion. These additional records are not surprising and confirm its 
distribution from the Red Sea, Indo- Malayan region on to the north-east and west 
coasts of Australia. It also occurs in the West Indies and south-east coast of the United 
States, suggesting that more complete records may confirm a circumterrestrial 
distribution in tropical and subtropical waters. 
Genus POLYZOA Lesson 1831 
Type species: Polyzoa opuntia Lesson 1831. 
In addition to the south-east Asian species indicated below, P. opuntia Lesson 
1831 from the Magellanic region and P. reticulata Herdman 1886 from the 
Kerguelens may be distinguished from P. sagamiana, the only other species with eight 
longitudinal vessels, by fewer stomach folds. There are no apparent distinctions 
between P. vesiculophora Tokioka 195l a and P. translucida Ritter & Forsyth 1917. 
Tokioka (195la) has used the presence of a vesicle in the former species as a distinc­
tion; however, it is also present in the latter species. As a general distribution in the 
Pacific is not unreasonable, it is possible that these are synonyms. 
1. 
2(1). 
Three longitudinal vessels 
Eight longitudinal vessels 
KEY TO SPECIES OF POLYZOA 
Japan; north-east Australia (Tokioka, 1953a) 
No hard sandy test; zo oids not dorso-ventrally flattened 
(AlsoP. vesiculophora Tokioka 195la) 
(?Japan); California (Van Name 1954) 
Hard sandy test; woids dorso-ventrally flattened 
Japan (Tokioka, 1951b). 
.. 2 
.. P. sagamiana Tokioka* 
.. P. tra11slucida Ritter & Forsyth 
P. pacifica Tokioka 
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PoL YZOA SAGAMIANA Tokioka 
(Fig. 1)
Polyzoa sagamiana Tokioka, 1953a, p. 245. 
Records. Heron 1., Barrier Reef (coil. M. Carson, June 1961).
About twelve zooids on test of Herdmania momus. 
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Zooids. Widely separated from one another. In most places no connecting strand 
of test has been observed, and zooids probably immature and have not yet budded. 
In some, however, a thin strand of test leads to a secondary zooid surrounded by test 
and blood vessels 1-2 mm from primary zooid. Zooids 2 mm long, dorso-ventral y 
flattened with apertures close together on upper surface. Test pink, fairly tough but 
not leathery. Eight longitudinal vessels; eight r.ows of stigmata on right, six rows of 
stigmata on left, with two rudimentary rows posteriorly on left. Parastigmatic vessels 
generally present but absent from last rows of. stigmata on both sides. About twenty 
stigmata per row on each side. Alimentary loop short, stomach with about ten folds 
and distinctly curved pyloric caecum. An endocarp or vesicle near centre of inner 
surface on both sides of body wall. Gonads present in two rows, dorsal to alimentary 
canal on left and to side of endostyle on right. Immature but probably hermaphrodite. 
Discussion. The zooids agree in all aspects with those described from Sagami 
Bay. The form of the colony and the zooids and short alimentary loop are similar to 
those described for Alleocarpa aeqatorialis Millar 1953. However the latter species, 
in addition to the dioecious gonads , does not possess parastigmatic vessels. The 
condition of the branchial sac with rudimentary rows of stigmata posteriorly is, as 
discussed by Tokioka, similar to that found in Metandrocarpa protostigmata 
Michaelsen 1922. However the latter species has many more rows of rudimentary 
stigmata, and the colony is more compact. The position of the gonads is similar to 
that in other species of this subfamily with laterall y flattened zooids ( cf. Polyandrocarpa 
latericius (Sluiter) below), and the rows of gonads occur around the widest diameter
of the body where compression has caused the body wall to fold. This ensures that the 
products of the gonads do not have to "turn a corner" to gain access to the atrial 
open ing, but can be ejected across the dorsal surface of the body. It also suggests that 
these simple rows of gonads are remnant of more plentiful gonads distributed over the 
body wall. 
Genus STOLONICA Lacaze-Duthiers & Delage 1892 
Type species: Stolonica socialis Hartmeyer 1 903. 
In addition to the type species from the Arctic, only Stolonica australis Michaelsen
1927 and Stolonica vesiculari.s Van Name 1918 conform with the definition of this 
genus in its restricted sense, with gonads in single rows and male gonads mostly on the 
left. Other species described as Stolonica belong to the genus Amphicarpa. 
KEY TO SPECIES OF STOWNICA 
Thirty stomach folds; female gonads present 
Philippines (Van Name, 1918) 
Twenty stomach folds; no solely female gonads present 
South and east Australia (Kott, 1952) 
Fro. 1.-Polyzoa sagamiana, from ventral surface. 
.. S. vesicularis Van Name 
S. australis* Michaelsen 
Fro. 2.-Polyandrocarpa latericius. Diagrammatic cross section at level of atrial opening: a, atrial 
opening; p, polycarp; s, posterior stomach; r, rectum; e, endostyle. 
Fro. 3.-Polycarpa tinctor. Dorsal tubercles a, b, from Hervey Bay; c, d, from Moreton Bay. 
Fro. 4.-Polycarpa tinctor. Unstalked specimen from outer surface. 
Fro. 5.-Polycarpa tinctor. Stalked specimen from inner surface. 
Fro. 6.-Polycarpa capricornia. Side view of gonad. 
132 PATRICIA KOTT 
STOLONICA AUSTRALIS Michaelsen 
Stolonica australis Michaelsen, 1927, p. 202; Michaelsen & Hartmeyer, 1928, p. 352; Kott, 
1952, p. 253. 
Records. Bennagui, New South Wales. 
Only a small colony of about twelve zooids. 
Zooids. Small, sessile zooids, with delicate semi-transparent test sparsely encrusted 
with sand grains. Apertures on low cones with branchial aperture terminal and atrial 
aperture from postero-dorsal corner of thorax. Usual two folds on each side of 
branchial sac. Alimentary canal forms simple loop previously described for this 
species; however, only about twelve stomach folds present while previously twenty 
(Kott, 1952) and eighteen (Michaelsen & Hartmeyer, 1928) have been reported. 
Gonads present in two rows underneath endostyle but immature and sexes not 
distinguishable. Eight polycarps on left and ten on right. 
Discussion. Previous records of this species have been from the Flindersian 
region of Australia and this record extends the range up the east coast into the 
Oxleyan region. The zooids are not in general as robust as the more southern 
specimens and probably represent the limit of the northern range of this species which 
may flourish along the southern coast of Australia. Differences in the zooids are not 
considered sufficient to establish a new species. 
Genus AMPHICARPA Michaelsen 1922 
Type species: Stolonica prolifera Sluiter 1904. 
This genus, with polycarps of both sexes and hermaphrodite polycarps scattered 
over the body wall on both sides, is represented by many species in the Indo-Pacific 
region as indicated by the following key. 
1. 
2(1). 
3(2). 
4(2). 
KEY TO SPECIES OF AMPHICARPA 
Alimentary canal a double loop 
Japan (Tokioka, 1952) 
Alimentary canal a single loop .. 
With a stomach caecum 
Without stomach caecum 
Gonads elongate . . . . . . . . . . . . 
Trigg's I., Western Australia; Mackay, Queensland (Kott, 1952) 
Gonads not elongate . . . . . . 
Western Australia; Victoria; Tasmania (Millar, 1960) 
Extremely numerous gonads 
Philippines (Van Name, 1918) 
Gonads not extremely numerous 
Aru I. (Sluiter, 1913) 
AMPHICARPA BLONGATA Kott 
Amphicarpa elongata Kott, 1952, p. 255. 
.. A. sigma Tokioka 
2 
3 
.. 4 
.. A. elongata Kott* 
A. diptycha (Hartmeyer) 
A. styeliformis Van Name 
. . A. duploplicata Sluiter 
Records. Shoal Point, Mackay ("very common indeed under rocks, etc.", coli. 
W. Stephenson). 
Zooids. These cherry red specimens agree with description of type colony from 
Trigg's 1., Western Australia, in all aspects except branchial sac which here has only 
two folds. The Western Australian specimens have three folds although the second and 
third folds are represented only by an approximation of bars and disappear entirely 
posteriorly. 
Discussion. In view of this Queensland record of this species, there is probably a 
continuous distribution across the north of Australia, as despite concentrated collecting 
at various points it has not been taken south of Trigg's I. in Western Australia nor 
south of Mackay on the east coast of Australia. 
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Genus POLYANDROCARPA Michaelsen 1904 
Type species: Goodsiria lapidosa Herdman 1899. 
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This genus as considered here includes the subgenus Eusynstyela Michaelsen 
which differs in having only two testes follicles and is represented in the key below 
only by Polyandrocarpa (Eusynstyela) latericius (Sluiter), and P. (Eusynstyela) 
monotestis Tokioka. Other species of the subgenus Eusynstyela have been described 
from the Red Sea-Malayan region (Michaelsen, 1918) and from the West Indies­
South East U.S.A. (Van Name, 1945). However, the present author agrees with the 
latter authors in doubting the distinctness of most of these (and P. latericius) from 
the type species P. (Eusynstyela) tincta (Van Name) 1902. Only P. (Eusynstyela) 
floridana Van Name (Van Name , 1945), which is connected by stolons, and 
P. (Eusynstyela) monotestis Tokioka (Tgkioka; 1953a), with a single testis lobe, are 
in any way distinguishable from the type species. 
'J .
1. 
2(1). 
3(1). 
4(3). 
5(4). 
6(3). 
7(6). 
KEY TO SPECIES OF POLYANDROCARPA 
With one to two testis lobes 2 
With numerous testis lobes 3 
With a curved pyloric caecum; two testis lobes P. latericius (Sluiter)"' 
Malaya; East Indies; Japan; Philippines; Queensland (Tokioka, 1955). 
Pyloric caecum absent or vestigial; one testis lobe P. monotestis Tokioka 
Japan (Tokioka, 1953a) 
With a curved pyloric caecum .. 
Pyloric caecum absent or vestigial 
Seven to twelve gonads per side 
Two to three gonads per side . .  
Alimentary loop encloses an endocarp 
South-east Australia (Kott, 1952) 
Alimentary loop does not enclose an endocarp 
Trigg's I., Western Australia (Kott, 1952) 
Long projecting siphons 
Siphons not long nor very projecting .. 
East Indies; Florida; Brazil (Van Name, 1945) 
Eight stomach folds; fifty polycarps on right side 
Japan (Tokioka, 1953a) 
4 
6 
P. colligata (Sluiter) 
5 
P. australiensis Kott 
P. triggiensis Kott 
7 
P. maxima (Sluiter) 
.. P. sagamiensis Tokioka 
More than ten internal stomach folds; not more than twenty polycarps on right 
side . . . . P. lapidosa (Herdman)* 
Melanesia; New South Wales; Queensland (Tokioka, 1961) 
POLYANDROCARPA (EUSYNSTYELA) LATERICIUS (Sluiter) 
(Fig. 2) 
Gynandrocarpa latericius Sluiter, 1904, p. 94. 
Gynandrocarpa imthurni Herdman, 1906 , p. 330. 
Eusynstyela latericius Van Name, 1918, p. 105. 
Polyandrocarpa (Eusynstyela) latericius Tokioka, 1952, p. 115; 1955, p. 55. 
Records. Redland Bay; Moreton Bay (investing a specimen of Molgula mollis); 
Bargara (intertidal, investing undersurface of rocks, etc.) 
One colony from Moreton Bay, numbers of colonies from Bargara. 
Zooids. As previously described. In specimens from Bargara only three branchial 
folds present with longitudinal vessels according to following formula: DL 0(7) 
1 (10) 2(7) 0 E. However specimens from Redland Bay have following branchial 
formula: DL 0(12)2(7)1(11)3(4)0 E. Zooids from the two locations otherwise agree in 
all aspects. Gonads arranged in usual two ventral rows on each side, but, owing to 
folding of body caused by dorso-ventral compression, row of gonads on left not 
adjacent to endostyle, but actually dorsal to alimentary loop, in position where 
diameter of body is greatest (Fig . 2; also Polyzoa sagamiana, Fig. 1 ). About ten gonads 
in each row with usual two long testes lobes adjacent to body wall. Stomach long and 
cylindrical with about sixteen fine folds, curved caecum distally and ligament from 
base of pyloric caecum across loop of gut to intestine. Alimentary canal forms simple 
loop. 
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Discussion. As discussed above there are no characters which distinguish this 
species from West Indies, Red Sea species. The present known distribution in Malaya, 
East Indies, Japan, and north-east Australia would not be inconsistent with a 
circumtropical distribution. 
POLYANDROCARPA (POLYANDROCARPA) LAPIDOSA (Herdman) 
Goodsiria lapidosa Herdman, 1899, p. 99. 
Polyandrocarpa lapidosa Kott, 1952, p. 250. 
Polyandrocarpa rollandi Tokioka, 1961, p. 116. 
Records. Tannum Sands, Gladstone; Kissing Point, Townsville (coiL R. Kenny, 
28.vii.61). 
Numbers of colonies from both localities. 
Zoo ids. Test of individual zooids closely adherent so that colony has appearance 
of a solid core surrounded by numerous siphons extended to a greater or lesser 
extent. Surface of test covered with sand and mud particles. Mantle very soft with 
very few muscles except on long siphons with circular sphincter muscles. Branchial 
sac with four rounded folds on each side; parastigmatic vessels present; three 
stigmata per mesh, and longitudinal vessels arranged according to following formula: 
DL 1(8)4(10)4(10)3(7)4 E. Oesophagus fairly short and stomach round-spindle 
shaped with many fine pleats internally. Intestine long, running straight, or with an 
S-bend obliquely across body to open half-way up atrial siphon by anal opening 
fringed by ten or more minute lobes. Gonads oval--elongate polycarps, with single 
rows of about eight on right near ventral surface. Sometimes an extra row dorsal to 
this. On left, gonads present anterior to gut-loop and usually in about three very 
irregular rows, totalling about eight to ten polycarps. 
Discussion. There is no character yet described which could be used to distinguish 
this species from P. rol/andi Tokioka, although the latter does not have sand and mud 
encrusting the test as in the present specimens. This is probably due to the local 
environment. The Australian specimens have in common with those from Melanesia 
the very characteristic colony with confluent test, long siphons, the long intestine 
extending up into the atrial siphon and the minutely lobed anal border. P. rollandi 
f. solitaria Tokioka 1961 is probably a young or abnormal colony of the present 
species. 
Subfamily STYELINAE Herdman 1881 
Solitary styelidae; apertures four-lobed; usually four folds on each side of the branchial sac; 
gonads on one or both sides, hermaphrodite. 
Genus POLYCARPA Heller 1877 
Type species: Cynthia pomaria Savigny 1816. 
For key* to the species of this genus see Kott, 1952, p. 228. 
POLYCARPA TINCTOR (Quoy and Gaimard) 
(Figs. 3-5) 
Ascidia tinctor Quay & Gaimard, 1834, p. 608. 
Polycarpa tinctor; Herdman, 1882, p. 170; 1899, p. 51; Kott, 1952, p. 234. 
Stye/a procera Sluiter, 1885, p. 196; 1904, p. 59. 
Polycarpa sluiteri Herdman, 1899, p. 46; Kott, 1952, p. 236. 
Polycarpa procera Hartmeyer, 1919, p. 52; Michaelsen & Hartmeyer, 1928, p. 378; Hastings, 
1931, p. 76. 
Polycarpa doderleinii Hartmeyer, 1906, p. 15; Tokioka, 1960, p. 209. 
* P. bassi Herdman and P. fungjforrnis Herdman (see below) are erroneously represented in this 
key. 
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Records. Scarborough, Moreton Bay (8-10 fm on shallowing banks); 
Tangalooma , Moreton Bay (10 fm, sandy mud) (call . W. Stephenson et al., 10.xi.61); 
Hervey Bay . 
Very common in Moreton Bay; three specimens only from Hervey Bay. 
Zooids. 2-4 em long, laterally flattened. Some specimens from Moreton Bay
stalked posteriorly. Specimens from Hervey Bay with root-like processes poster iorly 
fixing zooids. Majority of specimens not fixed. Position and form of apertures and 
general shape of body vary as previously described. Test as usual thin and brittle 
with sand and mud, sometimes with hairs externally, especially on dorsal postero­
ventral aspects. Dorsal tubercle (Fig . 3) opening varied : simple U inclined to the left,
a double spiral with both horns turned to left, or protracted , irregularly winding 
limbs of a simple U. Some Hervey Bay, specimens with E-shaped opening (Fig . 3). 
Branchial sac tremendously varied with true flattened folds or rounded to flat accumu­
lations of vessels. Variation also in numbers of'vessels in branchial sac. These increase 
generally with size of animal; however, no absolute and direct relationship exists 
between size of animal and shape of folds or numbers of longitudinal vessels 
in branchial sac (see also Hartmeyer, 1919). Smallest specimens from Moreton Bay
with following branchial formula: 1DL 0 (12) 1 (3) 2 (7) 2 (6) 2 E 2 (4) 1. Specimens
from Hervey Bay with dorsal fold on right side missing and longitudinal vessels 
arranged : 17 DL 0(18) 8 (15) 8 (J 8) 7 (13) E. Alimentary canal with fairly long
oesophagus forming a loop, spherical spindle-shaped stomach with about twenty 
internal fine pleats , and long intestine which may follow simple, almost straight course 
to anterior atrial opening, or may form S-bend (Fig . 5), or definite loop (Fig. 4).
Anus always fringed by about sixteen small finger-like or pointed lobes. Distribution 
of gonads also shows considerable variation. On right they may form a complete or 
incomplete V fo1lowing dorsal and ventral surface of body . On left they may be
present in a row along ventral surface anterior to alimentary loop, or also in a line 
dorsal to intestine (Figs. 4---5). Body wall internally covered with long, slender,
finger-like endocarps . Prebranchial area with minute folds and papillae.
Discussion. The above synonymy has been arrived at after a consideration of the 
extreme variability of the internal arrangement of these individuals. There is a general 
trend for the specimens taken from Western Australia to have more longitudinal 
vessels in the branchial sac and in this character they resemble specimens of 
P. doderleinii from Japan with a complicated dorsal tuberde. However the condition 
of the tubercle in the former specimens is the same as that in the Queensland-New 
South Wales specimens which have fewer longitudinal bars. Sluiter's specimens of 
P. procera from the East Indies hold an intermediate position with dorsal tubercle 
openings of both kinds and longitudinal bars in the branchial sac of the same order 
as those found in specimens from the east coast of Australia. There is a general 
tendency in the species for the folds to be represented orJy by an accumulation of 
bars or for the dorsal fold on either side of the body to disappear entirely (see Table 1). 
Despite the variations, this species may always be recognized by the brittle nature of 
the test, the general form and lateral flattening of the body, and the general 
arrangement of the gonads around the dorsal and ventral lines of the body . 
POLYCARPA CAPRICORNIA Kott 
(Fig. 6) 
Polycarpa capricornia Kott, 1952, p. 239. 
Records. Campwin Reef, Sarina (August 196 1). 
Single specimen only. 
Zooids. As previously described. Internally body wall covered by tall endocarps 
also present as usual in loop of gut. Al imentary loop long and rectum enlarged . 
Gonads lying on their side, directed towards atrial opening; not, however, embedded 
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TABLE 1 
--· - -------- ----- -
----- -
DESCRIPTION 
Quoy and 
Gaimard 1834 
(A. t inctor) 
Herdman 1882 
(P. tinctor) 
Herdman 1899 
(P. tinctor) 
Herdman 1899 
(P. sluiteri) 
Kott 1952 
(P. tinctor) 
Present 
collection 
Present 
collection 
Hastings 1931 
(P. procera) 
Sluiter 1885 
(S. procera) 
Sluiter 1904 
(S. procera) 
I LOCATION 
36°22'S ? ? ? 
150°6'E 
Port 
I
Jackson 
Port 
Jackson 
1ldouble spiral ---8-----8----�1--s-�;­
rounded folds 
-------------- --
----------
double spiral 8 8 5 em 
Port U-shaped 8 10 Scm 
Jackson rather narrow 
-
--- ------ ----- - ------ 1 ---
New Sout 
Wales 
--
Moreton 
Bay 
-
Hervey 
Bay 
Barrier 
Reef 
Billiton 
East 
Indies 
h double spiral, 
S or U 
U, protracted, 
irregular or 
double spiral 
U orE 
4-6 
2 
10-16 
4-12 
rounded-flat 
8 13-20 
4-5 em 
2-4 em 
4cm 
I dorsal fold miss-_ ______ 1__
_
__ ing on
_ 
right --�----
broken I 
(two parts) 
broken 
(four parts) 
1----- - --- --
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in body wall but supported by a short stalk of tissue. Endocarps same shape, i.e. 
more or less "foot" -shaped in profile (Fig. 6) and laterally flattened.
Discussion. This specimen is identical with that previously described from 
Thursday I. The nature of the gonads indicates a very close relationship toP. at to/lens. 
Their characteristic orientation is most easily derived from the upright gonads of the 
latter species which have fallen on their side. The species is very similar to P. papillata 
(Sluiter) (Tokioka, 1952) but the shape of the endocarps and gonads are distinctive. 
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POLYCARPA PEDUNCULATA Heller 
Po/ycarpa peduncu/ata Heller, 1878, p. 106. 
For further synonymy and literature see Kott, 1952, p. 232. 
Records. Moreton Bay (dredged); Campwin Reef, Sarina (August 1961). 
Numerous specimens available. 
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Nothing can be added to previous descriptions. The same vesicular structure as 
reported by Herdman (1899) is present in the longitudinal vessels . 
POLYCARPA FUNGIFORMIS Herdman 
Polycarpafungiformis Herdman, 1899, p. 43; Hasti11gs, 1931, p. 75; Kott, 1952, p. 234. 
Records. Moreton Bay (dredged, w;\. Stephenson et al., 1961). 
Very numerous specimens. 
,, , 
Zooids. These specimens conform exactly with Herdman's description from a 
single zooid. Spongy appearance of dorsal tubercle due to multiplicity of openings 
which are always present . 
Discussion. The nature of the dorsal tubercle indicates a relationship with 
P. cryptocarpa (Sluiter) from which it is distinguished only by the sessile apertures of 
the present species . P. fung(f'ormis is therefore represented erroneously in the key to
Polycarpa spp. (Kott, 1952, p. 22). 
POLYCARPA CRYPTOCARPA (Sluiter)
Stye/a cryptocarpa Sluiter, 1885, p, 210. 
For further synonymy and literature see Tokioka, 1961, p. 121. 
Records. Queensland coast. 
Single specimen only. 
Zooids. Conforms exactly with previous descriptions. 
Discussion. Unfortunately this specimen in the collection of the Zoology Depart­
ment, University of Queensland, has no other data on its location . It does however
confirm the presence of the species on the Queensland coast, previously reported by 
Hastings (1931) from the Barrier Reef. It is therefore a widely distributed species 
from Japan, the East Indies, and Indian Ocean to the north-east coast of Australia. 
POLYCARPA ODSCURA Heller 
Po/ycarpa obscura Heller, 1878, p. 104. 
For further synonymy a nd literature see Kott, 1952, p. 245. 
Records. Mission Beach, Innisfail (August 1961). 
A number of specimens. 
Zooids. As previously described . 
Discussion. Previously reported from the east coast of Tasmania, Bass Strait, 
Bowen, Thursday I., and north-west Australia and Fremantle and Samoa (Heller , 
1878). 
POLYCARPA PEDATA Herdman 
Po/ycarpapedata Herdman, 1882, p. 180; Hastings, 1931, p. 74. 
Stye/a white/egii Herdman, 1899, p. 40; Kott, 1952, p. 212. 
For further synonymy and literature see Tokioka, 1958, p. 322. 
Records. Moreton Bay (dredged, 1961).
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Numbers of specimens. 
Zooids. Moreton Bay specimens are orange. 
Discussion. The recently established synonymy of this species indicates a distribu­
tion from the Philippines to Japan and the east coast of Australia. As with specimens 
from Port Jackson the present specimens are often associated with the root processes 
of Pyura spinifera. Specimens from Japan, as with those from Moreton Bay, are 
orange. 
POLYCARPA RIGIDA Herdman 
Po[ycarpa rigida Herdman, 1882, p. 175. 
For further synonymy and literature see Kott, 1952, p. 241. 
Records. Hervey Bay (May 1961). 
Several specimens. 
Zooids. Identical with those previously described. 
Discussion. Previously the most northern record of this species was Port Stephens, 
New South Wales. It is now known to occur from the Bass Strait to Hervey Bay, 
Queensland. 
Genus STYELA Fleming 1822 
Type. Cynthia canopus Savigny 1816. 
According to the arguments previously given (Kott, 1952, p. 208), Cnemidocarpa 
Huntsman 1912 (see Huus, 1937) is given no more than sub-generic rank in the genus 
Stye/a. 
For key to the species of this genus see Kott, 1952, p. 210. 
STYELA (CNEMIDOCARPA) AREOLATA Heller 
Stye/a areolata Heller, 1878, p. 108; Herdman, 1906, p. 316; Van Name, 1918, p. 87; Tokioka, 
1950, p. 145. 
Cnemidocarpa valborgi Hartmeyer, 1919, p. 35. 
Cnemidocarpa irma Michaelsen & Hartmeyer, 1928, p. 388; Hastings, 1931, p. 72. 
Stye/a (Cnemidocarpa) irma; Kott, 1952, p. 217. 
Cnemidocarpa areolata; Tokioka, 1953a, p. 254; 1953b, p. 14; l954a, p. 261; 1954b, p. 85; 
1961, p. 126. 
Records. Heron I., Barrier Reef (coiL M. Carson, June 1961). 
Single specimen only. 
Zooids. Fixed by ventral surface. Surface marked by usual rounded ridges and 
furrows. Black pigment present in apertures. Usual long muscles radiating out from 
siphons. Dorsal tubercle a simple U inclined to left. Branchial longitudinal vessels 
arranged according to following formula: DL 0(12)2(8)3(7)3(7)3 E, ten to fourteen 
stigmata per mesh. Stomach short, folded. Primary loop of alimentary canal distinct 
with enclosed endocarps. Second loop of alimentary canal not so well developed; 
terminates in anus fringed by small rounded but irregular lobes. On right side of body 
three elongate gonads and on left, anterior to alimentary loop, two similar gonads 
radiating towards atrial opening. Gonads curved, sinuous with several branches. 
Discussion. The nature of the test, the mantle musculature, the simplicity of the 
dorsal tubercle, and the form of the gonads are all typical of this species. It has a 
particularly wide distribution from Japan, the Philippines, and Malaya, to the 
north-east and the whole of Western Australia. 
STYELA (CNEMIDOCARPA) RAMIFICATA Kott 
Stye/a ramificata Kott, 1952, p. 214. 
Records. Dunwich, Moreton Bay (coiL J. Moulton, 2l.iii.61); Kissing Point, 
Townsville (coiL R. Kenny, 28 .vii. 61 ) . 
Single specimen from each locality. 
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Zooids. Weed- and mud-encrusted. Apertures sessile. Posteriorly test produced 
into stalk. Test leathery and black externally. Body wall very muscular. Siphons lined 
with black. Dorsal tubercle opening a C turned to left. Internally body wall covered
with small irregular endocarps also present in loop of gut. Gut forms long simple 
loop across posterior end of body. Stomach spindle-shaped with internal striations. 
Anus lobed. Ramifying tubular gonads embedded in body wall, and small cylindrical 
endocarps rise from between their branches. Larger and irregular endocarps present 
in gut loop. 
Discussion. The black lining of the siphon and branching of the gonads are 
reminiscent of S. areolata, but the alimentary loop, the stomach, and the body wall 
are distinctive. This species has been taken only from Queensland. 
STYELA (CNEMTDOCA�PA) p:riiERIDGII Herdman
f. personata 
Stye/a etheridgii Herdman, 1899, p. 38. 
For further synonymy and literature see Kott, 1952, p. 219. 
Records. Off Jumpin Pin, Moreton Bay (coll. W. Stephenson et al., 47 fm, 
l.vii.6l). 
Six specimens.
Zooids. AIJ of typical "personata" form of this species which externally is very 
similar to Stye/a plicata Lesseur. 
STYELA (STYELA) ORBICULARIS Sluiter
Stye/a orbicularis Sluiter, 1904, p. 71. 
Stye/a barbaris Kott, 1952, p. 224. 
Records. B. Hanlon Light, Moreton Bay; 4 mls N.-E. Pearl Channel Buoy, 
Moreton Bay, 6 fm (dredged, W. Stephenson et al., 6.vii.62). 
A single specimen only from each station. 
Zooids. There is some variation in external shape; however, test externally always 
tough, leathery, and wrinkled, and apertures anterior on very short siphons. Both 
specimens with two gonads on right side of body; one specimen with two gonads 
also on left, the other with gonads missing altogether on left. 
Discussion. The specimens from Australia differ from Sluiter's East Indies zooids 
only in the number of gonads. As some variation has been observed in the specimens 
from Moreton Bay this does not seem a sufficient character to distinguish a species. 
The gonads are always long and sinuous with dendritic testis lobes some distance 
from the ovary; the stomach, alimentary canal, endocarps and dorsal tubercle 
are all identical and characteristic, and. within small limits the branchial sacs are 
similar. The species is therefore recorded from the East Indies and Moreton Bay 
and may be expected. to occur at other points on the Queensland coast. The species 
resembles Stye/a plicata, but the test of the latter species is Jess leathery and there are 
always more gonads on the right side of the body while the maximum number recorded 
for the present species is two. 
Family PYURIDAE Hartmeyer 1908 
(For Key to Genera see Huus, 1.937) 
Genus PYURA Molina 1782 
Type species: Pyura chilensis Molina 1782 
For key to the species of this genus see Kott, 1952, p. 260. 
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PYURA PACHYDERMATINA (Herdman) 
f. intermedia 
Boltenia pachydermatina Herdman, 1 882, p. 89.  
For further synonymy and literature see Kott, 1 9 52, p.  264. 
Records. Moreton Bay. 
Single specimen only. 
Discussion. The relationships of this group of species have been discussed at some 
length by Michaelsen (1 908, 1 922) , Michaelsen & Hartmeyer ( 1 928) , Kott ( 1 9 52), 
and Brewin ( 1 952). Brewin ( 1 952) raised the status of P. pachydermatina var. 
spinossissima Michaelsen (Michaelsen, 1 922) to specific rank. However the only 
significant differences between this form and P. pachydermatina var. typica are the 
number of stigmata in a mesh, and the number of tubercles on the test. As both of 
these are, within certain limits, variable, particularly in this species, there seems little 
justification for a separation at more than sub-specific level. On the grounds that 
Herdman ( 1 899, 1 9 1 3) had interpreted specimens from New South Wales (var. 
intermedia Kott 1 9 52) as identical with the New Zealand form {var. typica) , Brewin 
( 1 9 52) has also queried the synonymy of C. lutea Sluiter from the Chatham I. with 
P. pachydermatina var. typica established by Michaelsen ( 1 922). However Michaelsen 
was working with material from New Zealand and with Sluiter' s  type specimen and as 
South 1 . ,  New Zealand, is  the type locality for P. pachydermatina (Herdman, 1 882) 
it seems most likely that the synonym is valid. Further, Brewin ( 1 9 5 6) has described 
P. chathamensis Brewin from the Chatham 1 . ,  separated from P. pachydermatina 
var. typica only by the number of longitudinal vessels between the folds. Six to seven 
have been noted in one large specimen of P. pachydermatina var. typica (Brewin, 
1 946, p.  1 27) ; otherwise four has been the maximum number of longitudinal vessels 
between the folds recorded for any of the New Zealand forms of this group of species.  
It seems likely therefore that both C. lutea Sluiter and P. chathamensis Brewin are 
synonyms of P. pachydermatina Herdman var. typica. 
The species,  both in Australia and New Zealand, is characterized by reduction 
and loss of tubercles with increasing size, and with great variation in colour. However, 
siphonal spines and spicules are constant. The present record increases the range of 
the typical south-eastAustralian form of the group fromPort Jackson to Moreton Bay. 
PYURA MICHAELSEN! (Oka) 
(Fig. 7) 
Halocynthia michaelseni Oka, 1 906, p. 46. 
For further literature see Tokioka, 1954b, p. 90. 
Records. Heron 1., Barrier Reef (coli. M. Carson, June 1961) .  
Single specimen only. 
Zooids. Fixed ventrally, red pigment present on upper surface and in siphon, 
1 em long. Both apertures on upper surface and surrounded by large prominences of 
thickened test material so that they appear to open into depressed pits. These promin­
ences of test material particularly well developed between openings and curve over 
protecting them. Finger-like lobes present around openings. Siphonal spines identical 
with those previously described for species. Branchial tentacles compound pinnate, 
but secondary branches only minute and tentacles not bushy. Six folds in branchial 
sac on each side of body. Longitudinal vessels arranged according to following 
formula : E2(6)3( 1 0)2( 1 1 )2(8) 1 ( 1 0)2(8) DL. Alimentary canal forming simple loop 
extending two-thirds of distance along ventral surface. No gonads developed in 
present specimen. 
Discussion. This specimen agrees in general body form, siphonal spines, and form 
of the alimentary loop with previous descriptions of this species from Japan. The 
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Flo. 7 .-Pyura michaelseni. External appearance. 
FIG. 8 .-Ecteinascidia hataii. Alimentary canal. 
Fro. 9.-Perophora bermudensis. 
Fro. 10.-Ascidia nigra. 
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dorsal thickening of the test around the apertures is particularly distinctive and related 
to the condition also found in Pyura sanderi Tokioka (Tokioka, l953a) where there is
al so a thickening of test between the siphons. 
PYURA STOLONIFERA (Heller) 
Cynthia stolonifera Heller, 1 878, p. 10. 
For further synonymy and literature see Kott, 1 952, p .  274. 
Records. Noosa. 
Numerous specimens available. 
This record extends the known northerly range of this species.  The specimens 
are of the marine coastal variety of the species but are smaller than are usually found
in this environment. 
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PYURA VITTATA (Stimpson) 
Cynthia vittata Stimpson, 1 852, p. 230. 
For further synonymy and literature see Tokioka, 1 9 52, p. 1 34. 
Records. Moreton Bay ; Townsvill e.  
Several specimens from both localities. 
Zoo ids. Body laterally flattened, circular, with branchial apertures terminal and 
atrial aperture toward dorsal surface. Largest specimen 5 em high and 4 em broad. 
Both apertures almost sessile, clearly divided into four lobes of black test material 
separated by greenish white strips of test similar to internal lining of test around 
remainder of body. Lobes of apertures not encrusted with any foreign material, but 
remainder of test covered with light encrustation of sand, etc . Posteriorly s hort 
sandy root-like processes present. Test thin, leathery, and hard externally ; internally 
gelatinous and soft, without usual pearly glaze . Surface of test surrounding apertures 
is covered by long pointed spines continuous into siphon l ining where they resemble 
spines found in P. jacatrensis (see Kott, 1 9 52) . Dorsal tubercle a fairly large cushion 
with spirally inrolled horns directed anteriorly. Dorsal lamina represented by 
numerous pointed languets . Mantle fairly delicate and semi-transparent ; however, 
muscles well developed, radiating from apertures and crossing one another on sides 
of body. Alimentary canal forms narrow loop following ventral curve of body and 
enclosing usual double row of gonad blocks united by central duct. On right, gonad 
in similar position. Anal opening smooth although border may have two to three 
indentations, but not lobed. Branchial sac with six large folds , overlapping, on each 
side of body, with longitudinal vessels arranged according to following formula : 
E 7(25)5(24)6(28)6(25)5(20)6( 14)6 DL in largest individual. About eight stigmata 
per mesh of branchial sac. 
Discussion. Only in the well-developed spiral of the horns of the dorsal tubercle 
do these specimens differ from previously described members of this species. The 
lo bes of the apertures and the spines on them and lining them are distinctive ; the 
general shape of the body, the arrangement of branchial vessels and stigmata, the 
alimentary canal and gonads are all identical, particularly with the Japanese specimens 
of the species (see especially Tokioka, 1 952). However the present specimen, with the 
Japanese specimens, differs from those described from America and the West Indies 
by the smooth anal opening, and less variatio n in the apertures and test. Van Name 
(1 945) has already suggested that "so much variability raises the question whether 
more than one species is not being confounded" . Actually there is less variability in 
the Japanese specimens and the present collection than in the American and West 
Indies forms. The species is closely related to P. jacatrensis (Sluiter) from Malaya and 
the west coast of Australia, particularly in the siphonal spines and alimentary canal 
and gonads.  H owever in the latter species the s pines do not occur on the outer surface 
of the lobes of the apertures, and the body form differs . P. albanyensis Michaelsen & 
Hartmeyer ( 1 928) differs in the lack of definition of aperture lobes, their position, and 
the general body form. 
Genus HERD MANIA Lahille 1 887 
Type species : Cynthia momus Savigny 1 8 1 6  
Although there has been some question as to the validity of this genus as distinct 
from Py ura, it is distinguished from the latter not only by the spicules found in the 
mantle and test but also by the gonads which are, on each side of the body, single and 
continuous and not broken up into separate blocks along the ducts .  
HERDMANIA MOMUS (Savigny) 
f. grandis Heller · 
Cynthia mom us Savigny, 1 8 1 6, p. 1 43 .  
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For further synonymy and l iterature see Van Name, 1 945, p. 341 ; Kott, 1 952, 
p. 280.
Records. Moreton Bay. 
HERDMANIA MOMUS (Savigny) 
f. c urvata Kott
Herdmania mom us var. curvata Kott, 1 9 52, p. 282 . 
Records. Caloundra ; Noosa ; Hervey Bay ; Heron I.  
This form seems to be the most common form of the species on the Queensland 
coast. 
Genus MICROCOSMUS Heller 1 877 
Type species : Microcosm us v ulgaris Heller 1 877.
For key to the species of this genus see Kott, 1 9 52 ,  p. 286.
MICROCOSMUS CLAUDICANS (Savigny) 
Cynthia c/audicans Savigny, 1 8 1 6, p. 1 50.
For further synonymy, and literature see Kott, 1 9 52, p.  288.
Records. Peel l.  (south), Moreton Bay (dredged 3-6 fm, coli .  W. Stephens on
et al. , 1 7 .vii . 6 1) ; Noosa ; Mission Beach.
Numbers of specimens from all l ocalities .  
Specimens from Moreton Bay resemble those described previ ously from Green I .  
(Kott, 1 9 52) . Otherwise the specimens are o f  the typical clumped variety usually found. 
MICROCOSMUS SPINIFERA (Herdman) 
Cynthia spinifera Herdman, 1 899, p. 32.
Records. Moreton Bay. 
Singl e specimen. 
Zooids. Pear-shaped, stalked, both apertures sessile on flattened anterior surface. 
Apertures surrounded by pointed papillae becoming sh orter and less branched further 
away from apertures (Herdman, 1 899) . Test  thin but very tough. Tentacles s imply 
pinnate and not bushy. Dorsal tubercle large with dou ble spiral slit, both horns 
inrolled. Dorsal lamina wide and smooth. Five broad folds on each side of body. 
Alimentary loop . long and narrow, following ventral limits of body and reaching 
almost to anterior l imits of branchial sac.  A broad, almost spherical longitudinally 
striated stomach but no liver lobes present. Long sin gle gonad present in gut loop 
consisting of tubular ovary surrounded by dendritic testis lobes.  A corresponding 
gonad present on right side of body.  
Discussion. The specimens agree in all aspects with those previ ously described. 
The gonads are of a form which is  unusual in the genus and reminiscent of the conditi on 
found sometimes in the Molgulidae. 
Family MOLGULIDAE Lacaze-Duthiers 1 877 
Genus MOLGUI:A Forbes 1 848 
Type species : Molgula o culata Forbes 1 848 
For key to the species of this genus see Kott, 1 9 52, p.  292. 
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MOLGUU SABULOSA (Quoy & Gaimard)
Ascidia sab ulosa Quoy & Gaimard , 1 834, p. 6 1 3 .
Records. Sandgate , Moreto n B ay (200 yds s outh of  bathing pool , in  association 
with Macoma sp.) (coli . W .  Stephens on et a!. , 1 4 . vii . 6 1 ) ; Dunwich, Moreton Bay 
(intertidal flat in front of laboratory) (coll . J. Moul ton, 2 1 .iii. 6 1 ) ; Tannum Sands,
Gladstone.  
Numerous specimens . 
Zooids. Muddy, and often fused together in clumps. Always seven to eight 
longitudinal bars on folds of branchial sac and o bviously records of seventeen (Kott , 
1952) represent an error.
MoLGULA MOLLIS Herdman 
Molgula mollis Herdman, 1 8 99, p. 54. 
For further synonymy and literature see Kott, 1952 ,  p .  298 .  
Records. Moreto n B ay ;  Noosa ; Tan num Sands, G ladstone . 
Few specimens from each station. 
The above records increase the known range of this small and otherwi se restricted 
species. 
MOLGULA CALVATA Sluiter 
Molgula calvata Sluiter, 1 904, p. 1 1 6. 
Molgula reducta Michaelsen & Hartmeyer, 1 928, p. 447. 
Molgula medusa Kott, 1 952, p. 297. 
Records. Noosa, 6.v . 62 ; Mission Beach. 
Numbers of small specimens. 
Zooids. Both apertures anterior and each surrounded by abou t ten small, finger­
like l obes . Externally apertures almost sessile, but internally siphons present, atrial 
turned dorsally and branchial turned ventrally. D orsal tubercle a simple C-shape
with opening directed posteriorly and to right. Only two longitudinal vessels on each 
branchial fold, none between folds , and two to four coils of stigmata per mesh in  
apex of folds. Long, slightly curved, tubular ovary fringed by testes lobes on each side 
of body. Testes ducts running across onto su rface of ovary and opening there, but not 
as plentiful as in M. medusa (Kott, 1 9 52), described from a single larger specimen. 
Discussion.  The structure of the body, the branchial sac, dorsal tubercle, and 
gonads are identical with those of the synonyms given above . The branchial sac and
gonads are most distinctive and, although this type of gonad does occur in o ther 
species of the genus (e.g.  M. minuta), the constant occurrence of two longitudinal 
vessels on the folds is quite characteristic of M. calvata from the Eas tlndies. The d istri­
bution is interesting, and, although it is n ot unusual for tropical forms to occur in  
the Banksian region o f  eastern Australia, it is rather unusual for these to extend as 
far south as the Flindersian region of Western Australia. However this is not the only 
record of a tropical species occurring in Oyster Harbou r , Al bany, as Polycarpa
thelypanes (Sluiter), and Symplegma viride Herdman (Kott, 1 952) ;  Leptoclinum 
translucidum Hartmeycr (Kott, 1. 962) ; Ascidia gemmata Sluiter and Ascidia austera
Sluiter (Michaelsen & Hartmeyer,  1 928) ; Clave/ina enormis Herdman (Mic hael sen ,  
1 930) ; and Ascidia melanostoma Sluiter (recent collection) all have a similar distribu­
tion to the present species . Kott ( 1 952, p. 238) has suggested the introductio n of 
P. thelypanes with Japanese oysters (0. g;gas) , but these were brought to Oyster
Harbour much later than the collections of Michaelsen & Hartmcycr were made and
it is  more likely that the distribution of these tropical species may be accounted for 
by the fact that the locality is "shallow, part1y land locked and it i s  possible that higher
temperatures prevail here than in the oceanic environment." (Kott, 1 962) .  
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Suborder PHLEBOBRANCHIATA Lahille 1 88 6  
Family ASCIDIIDAE Adams 1 8 58 
(For Key to Genera see Huus, 1 937) 
Subfamily PEROPHORINAE Huus 1933 
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Genus ECTEINASCIDIA Herdman 1 8 80 
Type : Ecteinascidia turbinata Herdman 1 8 80.  
1 .  
2( 1). 
3(2) . 
4(3) . 
5(2). 
6(5) . 
7(6). 
8 (7). 
9(7). 
1 0(9). 
Monaxial stolon 
KEY TO SPECIES OF ECTEINASCIDIA 
(Modified after Kott , 1 952) 
Western Australia (Kott, 1 952) 
Stolon not monaxial . .  
Tests confluent 
Tests not confluent 
Three stigmata per mesh 
One only st igmata per mesh . .  
East Indies (Sluiter, 1 904) 
With languets on the dorsal lamina 
East Indies (Sluiter, 1904) 
Without languets on the dorsal lamina 
Pacific Ocean (Sluiter, 1 900) 
Ten bands longitudinal muscle 
Malaya (Herdman, 1 906) 
Muscle mostly transverse 
Dense hemispherical mass 
Red Sea (Herdman, 1 906) 
Not a dense hemispherical mass 
Alimentary canal a single open loop 
Alimentary canal forms a double loop 
Stomach smooth 
East Indies (Sluiter, 1 904) 
(Also E. thurstoni Herdman 1 906, India, Somaliland, Malaya) 
Stomach with a spiral ridge . .  
Japan, Barrier Reef (Queensland) (Tokioka, 1950) 
Muscles only on the right ; seven to eight rows stigmata 
Japan (Tokioka, 1 954a) 
Muscles not only on the right ; more than eight rows stigmata 
Muscles not continuous ventrally 
Muscles continuous ventrally 
E. flora Kott 
2 
3 
5 
4 
. . E. multiclathrata Sluiter 
. . E. nexa Sluiter 
E. diligens Sluiter 
E. so/ida Herdman 
. . 6 
E. moorei Herdman 
7 
8 
9 
E. diaphanis Sluiter 
E. hataii Tokioka* 
E. jacerens Tokioka 
10 
1 1 
E. rubricollis Sluiter 
1 1 (10). 
South Africa ( ?), East Indies, Queensland (Sluiter, 1 904) 
Eleven to thirteen rows of stigmata . .  E. tokaraensis Tokioka 
Japan (Tokioka, 1 9 54a) 
Twenty-one rows of stigmata E. imperfecta Tokioka
Japan (Tokioka, 1 9 50) 
(Also the minute-less than 3 rom-species E. psammatodes Sluiter, and E. 
euphues Sluiter (Sluiter, 1 895)
ECTEINASCIDIA HATAII Tokioka 
(Fig. 8) 
Ecteinascidia hataii Tokioka, 1 950, p. 1 27 . 
Records. Heron I . ,  Barrier Reef (coli. M. Carson, June 1961) . 
One colony of nine zooids , one colony of three zooids. 
Zoo ids. Length 1-2 em, club-shaped and tran sparent, connected by a very short 
stalk from postero-ventral side of body to a basal plate probably formed of anastomos­
ing stolons.  Test very thin. Apertures b oth anterior and sessile externally. Mantle 
with fine transverse muscle bands continuous dorsally posteri or to atrial siphon. 
Musculature absent altogether posteriorly. Atri al and branchial siphons with contin­
uous circular muscle sphin cters. Dorsal tubercle oval anteroposteriorly with simple 
crescentic sli t parallel to anterior border. Dorsal lamina represented by pointed 
languets. Sixteen rows of stigmata with about three stigmata per mesh an d twenty-one 
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l o ngitudinal vessels on papillae. Alimentary canal forming wide open loop and rectum 
running forward parallel to dorsal surface of body. Stomach rectangular with five 
spiral folds . A duct from distal end of stomach present and ramifying into branches 
and diffuse cells on intestinal loop opposite stomach. Gonads not developed. Heart 
very apparent in an arc across postero-ventral corner of body. Yellow spots present 
on siphons and on anterior part of mantle but becomi ng less apparent po steriorly. 
Disc ussion. The specimens agree in most characters with those from Japan. The 
latter however differ in lacking a stolon altogether, and Tokioka has made no mention 
of the basal plate. The species is very closely related to E. diaphan us Sluiter from the 
East Indies and E. th urstoni Herdman from India, S omaliland, and Malaya, and 
differs from the latter two species only by the presence of spiral ridges on the stomach. 
The zooids of E. th urstoni and their form of fixation to the substrate is particularly 
reminiscent of the present species. Only the examination of further specimens from 
all local ities will show whether the condition of the stomach is due to age or artefact 
(it is in E. rubricollis, see below) and whether or not the three species are synonyms. 
ECTEINASCIDIA RUBRICOLLIS Sluiter 
Ecteinascidia rubricollis Sluiter, 1 8 85,  p. 1 63 .  
Ecteinascidia sluiteri Herdman 1 906, p. 3 00 ;  Tokioka, 1 9 50, p .  1 26. 
? Ecteinascidia garstangi Sl uiter, 1 898,  p. 1 0 ;  1904, p. 1 0. 
Records. Tannum Sands, Gladstone (May 1 96 1 ) ;  Campwin Reef, Sarina (August 
1 96 1 ) .  
Numerous zooids connected b y  stolons from both stati ons. 
Zooids. Length 6-8 mm ; connected to basal stolons by short stalks from postero­
ventral corner of body. Branchial aperture terminal, and atrial aperture about one­
third of distance down dorsal surface. B oth apertures on short siphons. Red or orange 
pigment present, particularly on siphons, but fades out further down body. Transverse 
muscles present around body and extending as far as endostyle on both sides but not 
continuous over endostyle. In relaxed zooids whole extent of circular muscle around 
body is apparent ; however, in contracted zooids muscles contract differentially in 
bands down body, thus giving longitudinal bands of short muscle fibres described for 
E. sluiteri. Pigment of mantle particularly concentrated in these longitudinal areas 
of contracted transverse muscle ; hence appearance of red strips running posteriorly, 
which Sluiter had described for E. rubricollis . Dorsal tubercle a pear-shaped slit o n  
a n  oval cushion (E. garstangi Sluiter) . Sixteen rows o f  stigmata and about sixteen 
longitudinal vessels on each side of body with about one to two stigm ata per mesh. 
Dorsal longitudinal vessel incomplete . Alimentary canal forms a double loop. 
Stomach elliptical and collapsed. Neither gonads nor intestinal gland apparent . 
However, some diffuse cells in loop of gut may represent potential gonad. 
Disc ussion. The synonym s l isted above have been suggested following the 
observation that longitudinal bands of transverse muscle fibre are due entirely to the 
contraction of transverse muscle fibres which are apparently continuous in the relaxed 
zooid. These longitudinal bands are made more apparent by the concentration of 
mantle with its pigmentation in these specific areas. E. sluiteri from Japan (Tokioka, 
1 9 50) has been described with spiral ridges on the stomach, but these are not 
mentioned in Herdman' s ( 1 906) nor in Sluiter's ( 1 898) descriptions of the above 
synonyms where the stomachs described are identical with those in the present 
specimens.  It would appear that the stomach when extended to an elliptical shape 
loses the spiral ridges which are apparent in those zooids where the stomach retains 
a rectangular shape. In all other aspects the zooids agree. 
Genus PEROPHORA Wiegmann 1 83 5  
Type : Perophora listeri Forbes 1 848 
The genus is very closely allied to Ecteinascidia, and some confusion may arise 
i f  the genera are separated only on the s m aller number of stigm a tal rows in Perophora 
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(seven to eight rows in Perophora m ultistigmata Kott 1 9 52 and Ecteinascidia jacarens 
Tokioka 1 954a) . The testes in the two genera are, however, distinctive and in Perophora 
spp. are composed of comparatively few compact lobes,  sometimes in a fan shape , 
while Ecteinascidia spp. have arborescent testes lobes and extensively branched 
vas deferens j oining them . 
For key to the species of this genus see Kott, 1 9 52, p. 3 13 .
PEROPHORA BERMUDENSIS Berrill 
(Fig . 9)
Perophora bermudensis Berrill, 1 932, p. 78. Tokioka, 1 9 50, p. 125 .  
For further l iterature see Kott, 1 952, p.  3 1 5. 
Records. Woody Point, Moreton BaY, (en��sting M. claudicans) (February 1 96 1 ) .
Very common. 
Zooids. Height 2.5 mm, and as previously described. Mantle in these specimens,
however, contracted and not closely adherent to test as in other specimens described 
from Australia (K ott, 1 9 52) . Siphons extern ally sessile, but i nternal si phons well 
defined with circular sphincter muscles.  Five rows of rectangular stigmata, anterior
row shorter than others. Fourteen stigmata present in each row and twelve longitudinal 
vessels.  Alimentary canal sometimes forming simple loop, but in more mature speci­
mens a double loop present and rectum runs forward for some distance before opening 
at base of atri al siphon. Shape of alimentary loop may al so depend on contraction of
body and on extent to which atrial siphon is produced. In many of present specimens, 
gonads not mature. However in some a compact testis  lobe in primary gut l oop 
present. 
Discussion. Although the general form of the body is remini scent of
P. multistigmata K ott 1 9 52,  also from Moreton Bay, the species are definitely different
and distinguished not only by the larger number of rows of stigmata but als o  by the 
finger-like testis lobe in the latter species . 
S ubfamily ASCIDIINAE Herdman 1 8 80 
Genus ASCIDIA Linnaeus 1 767
For key to the species of this genus see Kott, 1 9 52,  p. 302. 
AsemiA SYDNEYENSIS Stimpson 
A scidia sydneyensis Stimpson, ( ?  part) 1 855 ,  p .  387 .  
For further synonymy and literature see Kott, 1 952,  p. 3 1 0. 
Records. Moreton Bay ;  Caloundra ; Yeppoon ; Kissing Point, Townsville
(28 .vii . 6 1 ) .  
Very common. 
Mud always present in the expansion of the intestinal loop previously described
for this species.  
AsemiA AUSTERA Sl uiter
Ascidia austera Sluiter, 1 904, p. 39. 
For further synonymy and literature see Kott, 1 9 52, p .  306.
Records. Dunwich , Moreton B ay (intertidal flat in front of Laboratory) (coil.
J. Moulton, 3 l . i i i. 6 1 ). 
Two specimens only. 
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Zooids. Test firm, semi-transparent, fixed to substrate by whole ventral surface . 
Apertures on short longitudinally furrowed siphons , branchial siphon terminal and 
atrial siphon from a third of distance down dorsal surface, both directed dorsally. 
Dorsal surface of test covered with minute pointed papillae . Minute papillae present 
in prebranchial area . Longitudinal vessel s plentiful with spatulate papillae at their 
junction with transverse vessels . Six to eight stigmata per mesh. Occasional i n ter­
mediate papillae present in branchial sac. Alimentary loop extending two-thirds 
distance up body to level of dorsal ganglion just anterior to atrial siphon. Gonads 
present in both primary and secondary gut loops , although in latter these are only 
male lobes extending from their primary position in first loop. 
Discussion. Despite the presence of a comparatively large number of stigmata in 
the branchial sac, the form of the body , siphons, and consistency of test all agree with 
descriptions of the present species . 
AsemiA JULIINEA (Sluiter) 
Pha/Jusia juliinea Sluiter, 1 9 1 9, p. 7 ;  Hartmeyer, 1 91 9, p. 9 9 ;  Hastings, 1 93 1 ,  p. 8 1 ; Tokioka,
1 950, p. 133 ; 1961 ,  p. l lO. 
Ascidia juliinea; Kott, 1 952, p. 305.
Records. Heron I., Barrier Reef (coli. M. Carson , June 1 961) .  
Single specimen only . 
Zooids. Length 4. 5 em, height 2 em, width 1 em, fixed by whole ventral surface . 
Branchial aperture on a short siphon terminal but directed dorsally. Atrial aperture 
on a longer siphon from mid-dorsal surface also directed dorsally. Test firm and 
gelatinous, upper surface marked by minute pointed papillae in centre of circular 
areas of yellow pigment in testicular vessels which come to surface in region of pointed 
papillae, as described by Tokioka ( 1 950, 1 9 6 1).  Between these yell ow surface areas 
test is brown due to spherical pigment cells . Whole body of zooid greenish yellow 
colour foun d under papillae on dorsal surface of tes t. Mantle musculature str ong. 
Rest of body exactly as described by Tokioka ( 1 96 1) for specimen from Melanesia, 
although alimentary canal in present specimen not swollen with mud. As in Melanesian 
specimens secondary tubercular openings not present although there is a continuous 
duct joining tubercle and ganglion present halfway along body. 
Discussion. Despite the absence of secondary tubercular openings , the pigmenta­
tion is quite characteris tic of this species .  
AsemiA NIGRA (Savigny) 
(Fig. 1 0) 
Pha/lusia nigra Savigny, 1 8 1 6 ,  p. 1 63 .
F o r  further synonymy and literature see Kott, 1 9 52, p. 305. 
Records. Dunwich, Moreton Bay (intertidal flat below laboratory) (coli . J. 
Moulton, 3 1 .iii . 6 1 ) .  
Single specimen only. 
Zooids. Branchi al aperture terminal on a moderate siphon, atrial aperture two­
thirds of distance down dorsum on a long siphon . Otherwise specimen conforms 
with previous descriptions. 
Discussion. Although this species has not been previously recorded from this 
area, records from the Red Sea, and G ulf of Aden, and in New South Wales suggest
that this is merely due to lack of col l ecting . 
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Of the thirty-five species discussed herein from the Queensland coast : 
(a) Six have a local distribution in Queensland and New South Wales : 
Polycarpa capricornia 
Polycarpa fungiformis 
Microcosmus spinifera 
Stye/a ramificata 
M olgula mol/is 
Herdmania momus f. curvata 
(b) Three are recorded along the whole east coast of Australia : 
Py ura stolonifera (also South Australia, South Africa) 
Polycarpa rigida 
Py ura pachydermatina f. inter media 
(c) Four have a wide distribution from Western Australia via South Australia 
to Queensland : 
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Stolonica australis 
Herdmania f. grandis 
PATRIC IA KOTT 
Microcosmus claudicans (also N.Z.) 
Styela etheridgii f .  personata
(d) Three species have a wide distribution which could be described as "circum­
tropical-temperate" : 
Symplegma viride 
Molgula sabulosa 
Ascidia nigra 
(e) Nineteen species are recorded also from the south-east Asian area and only 
occasionally extending further than the north-west coast in  Australia (Table 
2). This distributi on fall s generally into an area encl osed by "Isopangeneric 
line 40" (Wells ,  1 9 54) derived from the southern hemisphere distribution of 
corals .  On the Western Australian coast the distribution of tropical forms 
often extends as far so uth as Oyster Harbour, Albany (see discu ssio n on 
Molgula calvata above). 
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